We consider the action of semigroups e~t H , with 
is not contained in any 3^a with a > 2.
1. Introduction. This note represents a modest contribution to the issue of smoothing properties of Schrδdinger semigroups, e~t H , H = -Δ + V on L 2 (i?") [12] . It has been shown [3, 8, 2, 11, 12] if v > 3 and B 2 (x) = -ln|x|. For any of these spaces χ, we define χ loc ={/|/φEχ for all φ e Q°(i?")}. We summarize properties of these spaces needed below in an appendix.
Consider for a moment v = 3. It is well known [6] The counterexample in this paper involves the most regular of elliptic operators with mildest noncontinuity possible, namely, a noncontinuity in the lowest order term. We show that the semigroup for the operator which is normally the most regularizing function of the operator already does not act particularly well on the scale of Sobolev spaces. This illustrates that the Sobolev spaces are not really well suited to the study of partial differential operators with noncontinuous coefficients.
Negative results.
Proof of Theorem 1. Let for |/?| < n. Only for n = 1 will we require the more subtle fact [13] Proof. By mollifying /, it is easy to check that, in distributional sense, Vί/" 1 ) = -/~2V/. Thus V/ in Lf^ and f~ι in Lf oc implies that 1 € Lfee. D
The following result is a special case of the Gagliardo-Nirenberg inequalities (see e.g. [9] ). THEOREM A.6. /// e L°° n L^l oc , ίλew v/ e Li oc and so f e Lj loc .
Next we will construct / G L 00 with compact support so that / lies in noL 
